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(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a 
semiconductor laser having window structure and of real 
refractive index waveguide type, with simple process 
without lowering reliability of an element. 

SOLUTION: An n-type AIGalnP clad layer 4, an active 
layer 5, a p-type AIGalnP clad layer 6, a p-type GalnP 
middle layer 7, and a p-type GaAs cap layer 8 are grown 
in order through a buffer layer 2 on an n-type GaAs 
substrate 1. With an insulating film 9 made in stripe 
form on the p-type GaAs cap layer 8 as a mask, it is 
etched to the middle depth in thickness direction of the 
p-type AIGalnP clad layer 6 to form a groove, and it is 
stopped with an n-type AIGaAs layer 11 selectively 
grown. Next, after formation of an electrode on (p) side 
and an electrode on (n) side, the n-type GaAs substrate 
1, where laser structure is made, is cleaved to make it 
into a chip. 
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1 1 S«±K:. m 1 KDZ^v K 

fl. SttBfc«fctf*2W*S!<0*2<B*5y FB** 
*t>\ U— IfWifi^JBfifcl-^^WflcB^ritfiS-ti-SXS 

Xh7-f ^8B<t6:SiS«0«HJCi5*tS±E¥**B* 

aLS-r*^[6llCSCX*»»a)8BStt±ESttB*a*S 
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«OSg 1 (0*IW*»tfT5Iii:, 
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G> & 4 1 c£> SS £ £ 5 cfc o I C "T ^ C £ £ <h T & it * JS 
[W*«7] ±E¥W#U— tfttA IGalnP** 

w«: u-if -eft -s c <£ z&mtrzm&m s e*o>¥* 

CW** 8] ±ESttBJ:0 t>A> ^ty^i 
^**«iBAlGaAsB, AlGalnPS, Zn 
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[0 0 0 1] 
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- 2 - 




(C, A I G a I n P U-if a-t 

I n P&¥^#U— tftt. piA!GaInP?7yH 
OffliHC nSG a A s ttSSK^S £«#i&A/*:ttatSW 

[0 0 0 7] Lfc^ot, COjfcWOBWfcfc. Si^ff 
[0 0 0 8] 

i^^2^1i^2 0^7 y H«**tN t — "9 s 

T*»i£tf X8£ S#T* C <h Z&Wl 
[0 0 0 9] ZL<D5£W<Dmz<Df£W\Z<t:&¥m»l'—*f 

<o**Bt£*«-r*xa£. mzn&mm&^Tst <tu 
siBstttsiitc-rsxat. &2<D&mm£^xz 

[0 0 10] d<B5891l;:*5C*T\ AMWiCte, »<7>^^ 




4#H¥ 11-195837 



[001 1] co»^afflsns***u--if^)ftft 

OT£**f*<fc, AlGaInP**»#l/-1fT*§. 

if <hLTte. M*.tfA IGaAsi, AlGalnP 
JB. ZnSei, GaNlSt'Sfflt^CWtf 4. 
iSR/S*<0L^T£<&.£T«:, cnbO^AlGaA 
s I^StlTt^, 

[0 0 12] ±iz6^ct:otc«j5g$nfcC^^^tCcfc:^^ 
[0 0 13] 

To 

[0 0 14] Hl-Hl S\tZ<Df£W<7>m 1 0)j6Jfi*ffi 
ia^A I G a I n PIR*»flcU— 1fO»ifi^fffi*S: 
"5". HI. H2. H4, H7. H9, HT1& 

cfcCJCHl 4tt*SSft^lSl«)*foiH. H5, H8. HI 

0. hi 2*$j:rxHi stt*a»«»m«csa[a:»faB 

H. H3*5<fctfH6te¥MH. H13tt»«H-C*5, 
[0 0 15] CO*l<0fSJ6*ffl(CJ:*A 1 Ga I n P 
aR¥3M£U— J !fO»ii^ffi{C*5iriTt4, H 1 iC^ 

-T<£o\z. niGaAsIfillC, Wx.tfW«*«<b 
(MOCVD) ffilC^O, «Atf6 0 0\:i 
g^SiagT, nSGaAsA'7 7712, nSGa 
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[0018] &tc, * h^-r 9 ±ic, u 

h/^->« i Lt«IiK9 S«Atf R I EffiO 

£-t<5o COcfc^tCLT, HSlC^rj;?^ ^MsSS 

fH«£9*>2 b**n«**r*:* K5-f y»*<OWKR 
9#, 1f?y^«<t*L0^fcfy 

^^06f:^t a bfl ccoi£^Bl9 
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i»SiinS!AIGaInP*77 KJB 4 Kit r*8RS <fc 

tto cam , son 9 ow^a. rat>%ft«Bfi» 
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(0 0 2 1 ] WW96X7f>^l»Stfc». 
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SnfcnfflG a AsSKl tttcBBBLT55*SS 
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(0 0 2 4] J^±<z>J;5fc, l OUSE^Sgfc^n 

A 1 GaAsIl 1 a)JB£fti<0 2 0CO^^^TS«ig 
Sfi-r-5*HSf**iSES«5A 1 Ga I nPJR¥3M£U— 
if*»ia-rs^<td<-e#S<7)7?, Z nffittfcliO&Slit 
*»I5£T-5S£*<7)A 1 Ga I n P***ffU— If OBifi 

SSI(7)A 1 G a I n P U— if £SJitr£ d £ 

m^C^e, SE^JI^SSOAlGalnP 
**W*U-1f»CJt^TKft«fllE**)a:<"r*c:i:d«T 

[0 0 2 5] J^±tZcfc0. #J*-tf3 0-5 0mW^77X 
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[0 0 2 7] 01 61:^1-^^1;, c<0£f2$>flJS*!R 

-5 A 1 G a I n P«*WftU—tf<0Hii^r«fe(C*5^ 
Ttt. nSA!GaInP^77H@4(?)SI^ c t 3 T 
nMG a I n PX 7 f hy^i 1 4*J5£fiSlt* 
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^T'pSiG a I n PXyf>^hy^« 1 5 
1±2>. fit, H4«C«riS-C««R9*^X*i:L 
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P&tCnSGa I nPl'yf/^h'v/il 4&cfc6<p 
g*G a I nPX7f>nh-yyil 5*fflt^. -^co 
«!l<DC<?:«S 1 OHJ£«!8<k|Bi«T*SC0T, R9JS:* 

[0028] cos2oni6»ffi«cj:n«, m 1 <0nse 

-7 X £ £ L Tfr^tl * X <y ^ > ^0»|»ttd*B! < ft -5 C 

[0 0 2 9] ±j£OSglSfctt»2 0)*J6«ffif- 

<£0Bii£n£A I G a I n P JR¥3H*U— if**** 

[0 0 3 0] HI 7K*T«fc3lC, C^TtrW 

WJtt*^ i:LT¥a«*U-1f 1 0 1 *1AT^ 

<5. c(o#**u-ifioitLm ±sb<osb 1 £fc 

ttS2<0*ffi«ffilC«fcSA 1 G a I n P^^ffcU— 9 s 
U— if 1 0 lOfflttJtSrJt^^^DtCSKifcifeC 

2, t'-AXyj7^10 3, 1/4SM10 4, M 
»I/>X10 5, «UiU>Xl0 6. «^t«ttiJB33fc 
*fl0 7 is J: tf«^3ts^[5iK 1 0 8 «:«ix.T<r>*. 

[0031] z.<d^^< 7,^n±mm\z^x^ *m 

tf 1 0 l<affl»#Ltt3U*— hU>Xl 0 2fC 
i:oT¥fT7ttC$n. $ 6tCt:-AXyu y$ 1 0 3 £ 
8T1/4 KfttE 1 0 4 «C J: OflBtO ftft**H«ES nfc 

^3fcL ' d<»»l/>Xl 0 5;fe£tf 0 4 

SiTt-AXyj 7^10 3Tg»Sftfc», 
>X 1 0 6 ftftTW^Jttttttlffla**^ 1 0 7 tCAIt 

[0032] ;:tii ±j£<osgi $&tt*2<7> 

A 1 G a I n P*aMM*U-1f S3ttx-f 
5B3tt* : fK:affl-r«c:it>Blffi-e**citt«il», 3ta 

[0 0 3 3] K±, C^WOHJfi»ffl(C^l»Ta*W 
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[0 0 3 5] 
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[0 3] 1 0*«»J|ICJ;5 A 1 G a I n 

[04] C^^^l^ffiMt:J:aA 1 Ga I n 

[i5] C<0*MOJB'l^*lfi»!8*C<fe*A 1 Ga I n 

[B6] ;<?)S^^$ l^HSS^Sg(cJ:^A 1 G a I n 
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[0 9] C<0jeWO*l<0|IM»fSl;:J:*A 1 Ga I n 
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